The role of glutamate transporter-1a in the induction of brain ischemic tolerance in rats.
This study was undertaken to determine the role of glutamate transporter-1a (GLT-1a), one of the splice variants of glutamate transporter-1, in the induction of brain ischemic tolerance by cerebral ischemic preconditioning (CIP). We used a rat global cerebral ischemic model and assessed changes by neuropathological evaluation, Western blot analysis, immunohistochemistry, real-time PCR, in vivo brain microdialysis, and high performance liquid chromatography. We found that CIP induced a significant upregulation of GLT-1a expression in the CA1 hippocampus in a time course corresponding to that of neuroprotection of CIP against brain ischemia. Severe brain ischemia for 8 min induced delayed downregulation of GLT-1a, an obvious increase in glutamate concentration and delayed neuronal death of the pyramidal neurons in the CA1 hippocampus. When the animals were pretreated with CIP before the severe ischemia, the above changes normally induced by the severe ischemia were effectively prevented. Importantly, such a preventive effect of CIP on these changes was significantly inhibited by intracerebroventricular administration of GLT-1a antisense oligodeoxynucleotides, which have been proven to specifically inhibit the expression of GLT-1a protein and mRNA, and had no effect on the expression of GLT-1b. In addition, the concentration of aspartate was also elevated after severe brain ischemic insult. However, CIP had no effect on the elevated aspartate concentrations. These results indicate that GLT-1a participated in the brain ischemic tolerance induced by CIP in rats.